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Abstract 
Most of the performance measures proposed in the financial and academic literature are 
subject to be gamed in an active management framework (Goetzmann et al., 2007). One of 
the main reasons of this drawback is due to an incomplete characterization by these 
measures of studied return distributions. We introduce a new flexible Generalized Utility-
based N-moment measure of performance (GUN, in short), characterizing the whole return 
distribution, and thus hardly gamable. More precisely, it takes into account the first four 
moments of the return distribution and the associated sensitivities of the studied agent, 
reflecting his preferences and risk profile. The new performance measure is also well 
adapted for analyzing performance of hedge funds and more peculiarly in presence of 
derivative instruments associated with non-Gaussian return distributions. 
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Appendix A1 
This first appendix presents the performance of Funds A and B on a 12-year period 
(see Figure A1.1) as well as the main descriptive statistics over a long (Table A1.1) 
and a short term period (Table A1.2). We also detail the sketch of the algorithm 
used for building Figure 3. 
 
 
 
Figure A1.1: Performance of the Fund A (Informed Investor), 
the Fund B (Uninformed Agent) and the DJI (Benchmark) 
on a 12-year Period 
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Source: USD Daily quotes, from 01/01/1999 to 05/13/2011. We compare in this illustration 
the performance of Fund A and Fund B to their benchmark which is the DJI. Fund A 
corresponds to the informed investor who is characterized by an alpha set to .01% and a 
sensitivity of his portfolio to the benchmark equal to .39, while the Fund B, namely the 
uninformed investor, has respectively an alpha  set to -.01% and a beta equal to 1.10. 
Computations by the authors. 
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Table A1.1: Main Descriptive Statistics of Returns on the Funds A and B 
on a 12-year Period 
 
 Fund A Fund B Ranking
Daily Mean Return    .02%    .01% A 
Standard Deviation    .65%  1.36% A 
Ann. Performance   4.36%   -.21% A 
Ann. Volatility  10.39% 21.60% A 
Skewness  -.08  .18 B 
Kurtosis 5.81   11.26 A 
Max Drawdown  -32.00%  -63.00% A 
Value-at-Risk 95%   -1.05%   -2.15% A 
Value-at-Risk 99%   -1.75%   -3.80% A 
Sharpe     -.01     -.13 A 
Omega     -.31    -6.30 A 
Sortino     -.01 -.17 A 
Kappa 3     -.12    -1.96 A 
Calmar     -.01 -.05 A 
Burke     -.00     -.01 A 
Sharpe-Omega      .05      .01 A 
Treynor   -.03    -.05% A 
Treynor-Black   -.01 -.02 A 
Graham-Harvey    .01 -.02 A 
Cornell    4.03%  -2.79% A 
RAP    4.86%   2.41% A 
MRAP    1.78%  .26 A 
SRAP     .37%  -2.08% A 
Ulcer  -.01     -.09 A 
Ziemba  -.01  -.13 A 
MPPM (A = 2)   -1.15%   -7.42% A 
MPPM (A = 3)   -1.69%   -9.75% A 
MPPM (A = 4)   -2.23%  -12.09% A 
MPPM (A = 5)   -2.77%  -14.43% A 
GUN Greedy    9.97%     4.32% A 
GUN Risk Averse   -9.50%    -4.23% B 
GUN Prudent      .16%       .04% A 
GUN Temperate      .08%       .01% A 
 
Source: All these figures have been computed for Fund A and Fund B on a 12-year period (from 01/01/1999 to 05/13/2011). 
Fund A corresponds to the informed investor who is characterized by an alpha set to .01% and a sensitivity of his portfolio 
to the benchmark equals to .39, while the Fund B, namely the uninformed investor, has respectively an alpha  set to -.01% 
and a beta equal to 1.10. Cf Caporin et al. (2013) for the definition of the performance measures used in this table.
Computations by the authors. 
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Table A1.2: Main Descriptive Statistics of Returns on the Funds A and B 
over the one-year period 
 Fund A Fund B Ranking 
Daily Mean Return     .06%  .07% B 
Standard Deviation     .99% 1.14% A 
Ann. Performance  15.53% 16.47% B 
Ann. Volatility  15.79% 18.09% A 
Skewness 2.12     -2.44 A 
Kurtosis 9.86    16.06 A 
Max Drawdown    -10.00%   -20.00% A 
Value-at-Risk 95%     -1.06%  -1.68% A 
Value-at-Risk 99%  -1.54%  -4.09% A 
Sharpe   .99  .96 A 
Omega 57.16    55.45 A 
Sortino  2.30  .83 A 
Kappa 3 23.51    10.87 A 
Calmar  1.56  .89 A 
Burke   .54  .37 A 
Sharpe-Omega   .13  .11 A 
Treynor   .32  .22 A 
Treynor-Black   .28  .18 A 
Graham-Harvey   .13  .12 A 
Cornell   13.41% 13.29% A 
RAP   19.99% 19.50% A 
MRAP   33.00% 22.82% A 
SRAP   12.72% 12.22% A 
Ulcer  1.92     1.58 A 
Ziemba  1.62       .59 A 
MPPM (A = 2)   11.95%  12.56% B 
MPPM (A = 3)   10.76%  10.83% B 
MPPM (A = 4)    9.58%   9.07% A 
MPPM (A = 5)    8.42%   7.27% A 
GUN Greedy   17.86% 19.93% B 
GUN Risk Averse  -14.14% 15.41% A 
GUN Prudent     1.30%   1.58% B 
GUN Temperate     1.18%   1.44% B  
 
Source: All these figures have been computed for Fund A and Fund B on the year 2010. Fund A corresponds to the informed 
investor who is characterized by an alpha set to .05% and a sensitivity of his portfolio to the benchmark equal to .36, while the 
Fund B, namely the uninformed investor, has respectively an alpha set to .03% and a beta equal to .86. Cf Caporin et al. 
(2013) for the definition of the performance measures used in this table. Computations by the authors. 
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Figure A1.2: Iso-MPPM Frontiers displaying the Quantity of Skewness 
required for a Given Over-performance 
for reversing the MPPM Ranking - in a Pure Simulation Case 
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Source: Illustration of the over-performance (the y-axis) - expressed in % - and over-skewness (the x-
axis). Fund B, compared to Fund A, is symbolized by a blue star. Ranking frontiers (solid lines) are 
computed from the Manipulation-Proof Performance Measure (see, Goetzmann et al., 2007) when 
varying the risk aversion coefficient from 2 to 10 (A is equal to 3 in the original paper). They are 
realized by comparing 10,000 pairs of portfolios - each represented by 250 returns generated with a 
Hansen (1994) t-skew Student law with mean performance defined on the y-axis, volatility of Fund B 
and various skewness-governing parameters. For each comparison, for a given over-performance and 
the return series of the worst performer fund is distorted (by intensification of the skewness only) 
making equal both fund skewnesses; then the skewness of the worst performer is once again distorted 
until an inversion of the ranking is obtained. Please see the sketch of the algorithm in Appendix A2. 
Computations by the authors. 
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Appendix A2: Sketch of the Algorithm for building Figure 3 
Parameters: 
10,000N   (number of return series), .01%   (increment for distortion), 
 ir  
(time-series of returns on fund i), j  (an increment), 
 too  (vector of 
over-volatilities), 
 toE o  (vector of over-performances),  .00,...,.10   (the 
threshold is fixed). 
Choose one  . 
 
Main Program: 
 0j  ; 1j j 	  ; 
1. Choose 
 
1,...,i N  and pick the fund i ; 
 
2. Compute 
   

 
j
i iA
j  	 r r  ; 
/* Distort the series such as 

  
  
 i ijE Er r j  	   (with same volatility) */ 
 
3. Compute 
   

 

 
j
i i j iB
j E r   r r ; 
/* Distort the series such as 

  
  
 i ij
r r j      (with the same mean when 
rescaled) */ 
 
4. Compute 

 
.
jA
  and 

 
.
jB
  for one specific threshold (denoted  ); 
 
5. If 

  
 
. .
j jA B
    stop, then: 
 



 

 
 j
i iB
  o o r r ; 
/* We add here the over-volatility of fund B in the vector of over-    
volatilities o  */ 
 
 



 

 
 j
i iA
E E oE oE r r ; 
/* We add here the over-performance of fund A in the vector of over-
performances o  */ 
 
If not (i.e. 

  
 
. .
j jA B
   ) then repeat (next j)… 
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Appendix A3: Algorithm for the Simulation of the Table 2 
The computation of the table 2 follows the simulation scheme defined in 
Goetzmann et al. (2007). It is based on return distributions corresponding to a 
10,000 random return series, recalibrated in order to respect the following market 
hypotheses (with a four-digit accuracy): risk free rate 5.00% per year, market 
premium 12.00%, market standard deviation 20.00% and an investor’s degree of 
risk aversion set to 3 to be consistent. The frequencies, at which the portfolio 
beats the market according to each, are given along with the approximate 
frequencies with which the portfolio significantly (5.00%) outperformed or 
underperformed the market. These numbers are estimated as the frequency with 
which the measure was more than 1.65 standard deviations positive or negative. 
Return distributions of the timer’s portfolio and those of the market portfolio are 
simulated according to following formula: 
 

  
 
 
2 2exp 0.5 1 1p m m m pr s t t     	   	      ,                     (A3.1) 
and: 

 
 
2exp 0.5 1m m m mr t      	   ,                                 (A3.2) 
 
where s  is the signal characterizing the information about the changing mean, 
m  is the total risk of the market portfolio m , p  is a constant and   is a 
Gaussian random variable. 
 
The table below summarized the different parameters used to compute the 
market and random timer’s portfolio return distributions. 
 
Table A3.1: Parameters characterizing the Random, the Informed Timer’s and 
the Market Portfolio Returns 
 
  Portfolio Returns 
  m  s  m  p  t    
Informed 7.00% 

 
2 20, p mN t   20.00% 
 .01%,1.00%  1.00 
 0,1N
Timer 
Random 7.00% 

 
2 20, p mN t   20.00%  .01%,1.00%  1.00 
 0,1N
Market 7.00% - 20.00% - 1.00 
 0,1N  
 
Source: the table displays the different market hypotheses used in Equation (A3.1) and (A3.2) for 
the computation of the market timer’s and the market portfolio returns. 
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The table 2 then compares respectively the market timing coefficient and the 
contribution value obtained with the Henriksson and Merton (1981) parametric 
model and the Treynor and Mazuy (1966) market timing model, the Goetzmann 
et al. (2007) Manipulation-Proof Performance Measure and the Generalized 
Utility-based N-moment measure of performance for both, an informed timer 
whose information about a changing mean explains .10% or 1.00% of the 
market’s variance and a random market timer who varies leverage randomly to 
the same degree (see Table 6 in Goetzmann et al., 2007, on page 1,535). The 
Generalized Utility-based N-moment measure of performance (in short GUN) is 
declined according to four investor profiles, namely GUNG, GUNRA, GUNP and 
GUNT, which respectively refer to an agent strongly greedy, risk averse, prudent 
or temperate. More precisely, these different performance measures are defined 
such as: 
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     (A3.3) 
 
where pHM  is the Henriksson-Merton (1981) ratio, pTM  is the Treynor and 
Mazuy (1966) market timing model, p  is the Goetzmann et al. (2007) MPPM, 
4, ,G pGUN , 4, ,RA pGUN , 4, ,P pGUN  and 4, ,T pGUN  are the four declinations of the 
GUN measures, pr  and mr  are the returns of the investor’s portfolio p and the 
market portfolio m , fr  is the risk-free rate, 1, p  is the systematic risk sensitivity 
of the portfolio p , 2, p  is the market timing coefficient of the investor’s portfolio 
p , 

 , .n pm  with  1, , 4n    is the n-th (centered) C-moment.  
 
 
 
